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The purpose of this invention is a simple process for the 
simple manufacture of objects with reentrant angles. It extends , 
on the one hand, to the tools used in performing this process 
and, on the other, to the objects obtained by the process. 

It is well known that it is extremely difficult, without 
tools that are capable of being dismantled and that are costly to 
make, to obtain objects made from sheets if reentrant angles are 
involved. These objects with reentrant angles are particularly 
useful in packaging where it is necessary to secure a variety of 
objects in specially provided housings. These packaging items 
specifically include advertising displays, packing inserts, and 
other similar items used in storing and transporting a variety of 
industrial or agricultural products. 

This invention solves the problem by creating a simple 
process for manufacturing objects that involve reentrant anglea 
from a thin or fairly thin sheet. 

According to the invention, what is used is a simple mold 
with one or more depressions in the parts in relief on which 
inserts are placed which are bigger than the p,arts of the mold in 
relief and cover all or part of such parts; then the sheet that 
is to be used for the packaging is put in place and is shaped 
over the mold and the inserts; once shaping is completed, the 
sheet is unmolded, while the inserts remain inside the cavities 
that are formed in the sheet and define extensions capable of 
securing a variety of products in said cavities. 

According to another characteristic of the invention, the 
inserts are made of a material that is more rigid than the sheet 
to be shaped • 
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Several other characteristics of the invention will be 
revealed in the course of the more detailed description that 
follows. 

Applications of the invention are represented, by way of 
example, in the attached drawings: 

Figure 1 is a partial cross section in perspective of a mold 
with three depressions. 

Figure 2 is a cross section in perspective of Figure 1 
showing the inserts placed on top of the parts in relief. 

Figure 3 is a cross section in perspective of the mold and 
inserts when the sheet is lowered onto it for shaping. 

Figure 4 shows the sheet after it has been shaped around the 
mold fitted with inserts. 

Figure 5 is a partial view in perspective representing the 
unmolded sheet but including the inserts that form the reentrant 
angles . 

Figure 6 is a cross section in perspective of a motor 
including small inserts arranged on an axis. 
Figure 7 is a top view of Figure 6. 

Figure 8 is a cross section of the mold from Figure 6 
showing the sheet shaped on the mold. 

Figure 9 is a top view of Figure 8. 

Figures 1 and 2 represent mold 1 which includes three 
depressions 2, 3, and 4, separated by thicknesses 5, 6, 7 and 8 
on which are placed bands 9, 10, 11 and 12, which are the inserts 
that serve to form the reentrant angles. 

Mechanisms 13 and 14 lower plastic sheet 15, which has been 
preheated to the necessary temperature by heating bank 16 using 
infrared rays, and the flat sheet 15 is shaped on the mold fitted 
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with inserts as represented in Figure 4, Accordingly/ it takes 
on the shape, on the one hand, of depressions 2, 3, and 4, and 
on the other it forms extensions 17 around inserts 9, 10, 11, 
and 12. 

When the sheet is sufficiently cooled, it is removed by 
means of devices 13 and 15, which are themselves removable. It 
may then be separated from said securing devices. Unmolding is 
easy because inserts 9, 10, 11, and 12 separate from mold 1 with 
sheet 15, as shown in Figure 5. It is therefore possible to 
obtain, as needed, either packaging or packing inserts that 
include not only housings 18, 19, and 20 for the items to be 
displayed or packaged, but also lengthwise strips 17a that are 
formed along the length of inserts 9, 10, ^ 11, and 12 and secure 
the items so as to prevent them from moving whether during 
display or packaging, even when they are placed vertically as 
often happens when they are inserted or removed from their 
packaging inserts, or when the display packaging is used at the 
item's place of sale. 

In Figure 6, mold 22, which has a central cavity 23 in a 
shape that is generally a truncated conical cylinder, is fitted 
with two tablets 24 and 25 that are diametrically opposite one 
another and are placed on the over-extending parts of the mold. 

As above, when a heat-deformable sheet of plastic 26 is 
lowered onto the mold fitted with inserts 24 and 25, the sheet 
takes on the exact shape of the mold, while the two inserts cause 
the sheet to form two tabs 26a and 26b. After unmolding, the 
sheet has the form that is represented in top view in Figure 9. 

In the above, it was shown that the inserts placed on the 
parts in relief of the mold may be made of paper or cardboard, 
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although the inserts may also be made of any other appropriate 
material and, in particular, of a more rigid plastic material 
than the plastic used for the molded sheet, for example a plastic 
that deforms at a temperature that is notably higher than that of 
the sheet. The inserts may also be made of bakelized cardboard, 
cardboard that is stiffened by any other method, fibrocement, and 
even sheet metal. In certain cases, one surface of inserts may 
include a product or coating that facilitates their temporary 
adhesion to the upper surfaces of the mold such as glue, for 
example, or when metal inserts are used, they may even be lightly 
magnetized so as to remain attached to the upper surfaces of the 
mold particularly when large reentrant angles are involved, which 
would require the use of inserts that substantially overhang the 
upper edges of the mold. 

The upper surface of the inserts may likewise include 
different texts, advertising, or instructions for use, or 
precautions for unpacking the object or its display. In the 
latter case, the plastic sheet should be translucid or 
transparent so as to permit the texts included on the inserts to 
be easily read. 

The above describes the shaping of display packaging or 
packing inserts that are heat- and pressure-shaped, although 
other molding procedures may be used, for example, vacuum 
molding. In that case, the mold is fitted with channels 27 that 
would allow a vacuum to be formed between the sheet to be molded 
and the upper surface of each mold depression. 

Other modifications may, of course, also be made to the 
applications given by way of example without going beyond the 
scope of the invention. 
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Summary 

The purpose of the invention is: 

I* A process for manufacturing an object with reentrant 
angles that is remarkable in particular for the following 
characteristics that may be taken individually or in combination 
with one another: 

1. a simple mold is used/ which has one or more depressions 
in the parts in relief, on which are placed inserts that are 
bigger than all or part of the parts of the mold in relief; then 
the sheet to be used to make the packaging is shaped on the mold 
and the inserts; when shaping is completed the sheet is unmolded 
and the inserts remain inside the cavities shaped in the sheet 
and forming extensions that secure the different products in the 
cavities; 

2. the inserts are made of a material that is more rigid 
than the material used for the sheet to be molded; 

3. the inserts, which may be in any appropriate shape, are 
made of cardboard, bakelized cardboard, plastic, or metal; 

4. the inserts have a coating on one surface that causes 
them to lightly adhere to the parts of the mold in relief; 

5. the inserts are of a magnetized material so that they are 
lightly held to the upper part of the mold, when it is made of 
metal. 


II. As regards new industrial products, the different 
display packaging or packing items that are obtained by means 
the process described above. 



Figure 3 
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Figure 4 



Figure 7 


Figure 8 



Figure 9 
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La presente invention a pour objet un procede 
He fabrication simple d'objets en contre-depouille. 
Elle s'etend egaleraent, d'une part, k I'outiliage 
pour ia mise en ceuvre de ce. procede, et, d'autre 
part, aux produits obtenus par ce procede. 

On sail qu'il est extremement difficile d'obtenir, 
sans un outiilage demon table, couteux a reali- 
ses des objets fabriques a partir de feuiilea lors- 
qu'on doit avoir des contre-depouilles. Ces objets 
en contre-depouille sont particulierement utiles dans 
le domaine de I'emballage quand il est necessaire 
de maintenir des produits divers dans des loge- 
ments prevus a cet effet Ces objets de presenta- 
tion sont en particuiier des presenters publi- 
citaires, des in te real aires d'embaflage ainsi que des 
objets analogue? servant au stockage et au trans- 
port de produits divers, industries ou agricoles* 

La presente invention remedie a cet inconvenient 
en cream un procede de fabrication simple d'objets 
comportant des contre-depouilles a partir d'une 
feuiile mince ou assez mince. 

Conformement a l'invention, on utilise un mou- 
le simple, presentant une ou plusieurs empreintes 
sur les parties en relief desquelles on place des 
inserts, de largeur superieure aux parties en relief 
du mode, sur tout ou partie de celles-ck puis on 
applique la feuiile destine* a former I'emballage 
qui se deforme sur le mode et sur les inserts; 
lorsque le formage est termine, on demode la feuii- 
le, les inserts restant a 1'interieur des alveoles ainsi 
formes dans la feuiile et delimitant des espaces com* 
portant des elargissements permettant de maintenir 
des produits divers dans ces alveoles. 

Suivant une autre caracteristique de ^invention, 
les inserts sont constitues par une matiere plus 
rigide que la feuiile a former. 

Diverses autre? caracteristiques de l'invention res- 
sortent d'ailleurs de [a description detaillee qui 
suit. 
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Des formes de realisation de l'objet de 1'inven- 
tion sont representees, k titre d'exemples, aux dea- 
sins annexes. 

La figure 1 est une coupe partielle en perspec- 
tive d'un moule comportant trois empreintes. 

La figure 2 est une coupe en perspective du moule 
de la figure 1 sur tea parties en relief duquel ont 
ete places des inserts. 

La figure 3 est une coupe en perspective du moule 
avec inserts au moment de la descente de la feuiile 
k conformer. 

La figure 4 represente la feuiile lorsqu'elle a ete 
deformee sur le moule muni de ses inserts. 

La figure 5 est une vue en perspective partielle 
qui represente la feuiile demodee, mais compor- 
tant les inserts delimitant les contre-depouilles. 

La figure 6 est une coupe en perspective d'un 
moteur comportant de petits inserts disposes sui- 
vant un axe. 

La figure 7 est un plan correspondant a la fi- 
gure 6. 

La figure 8 est une coupe du mode de la figure 
6 montrant la feuiile deformee sur le moule. 
La figure 9 est un plan correspondant a ia figure 

8. 

Aux figures 1 et 2, on a represente un moule 1 
comportant trois empreintes 2, 3, 4. separees par 
des surepaisseurs S, 6, 7 et 8, au sommet des- 
quelles sont placees des bandes 9, 10, 11 et 12 
constituant des. inserts destines a permettre la for- 
mation des contre-depouilles. 

Lorsque Ton abaisse, au moyen des mecanismes 
13 et 14, une feuiile plastique 15 qui a ete prea- 
lablement cbauffee a la temperature conrenable par 
des rampes chauff antes 16 employant un rayonne- 
ment infra-rouge, la feuiile plane 15 se deforme 
en s'appliquant sur le moule muni o!e ses inserts 
comme represente k la figure 4. De ce fait, elle 
epouse, d'une part, la forme des empreintes 2. 3. 1 
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et d'autre part, die forme des elargissements 17 
sur les bords des inserts 9, 10. 11 et 12. 

Lorsque fa feuille est sufibamment refroidie, elk 
est degagee a Taide des dispositifs 13 et 15, qui 
remontent. On peut alors la separer de ces dispo- 
sitifs de manutention. Le demouiage est aise puis- 
que les inserts 9, 10 11 et 12 se separent du moule 
1 avec la feuille 15, comme cela est represente a 
la figure 5. On obtient ainsi suivant les besoins, 
des presentoirs ou des intercalaires d'eraballage com- 
portant non seulement des logements 18, 19, 20 
pour les objets devant etre presented ou emballes, 
raais egalement des rubans longitudinaux 17a for- 
mes le long des inserts 9. 10. 11 et 12, qui per- 
mettent ainsi d'emprisonner les objets qui ne ris- 
quent plus de s'echapper, soit du presentoir, soit de 
i'eraballage, meme si Ton place ces derniers ver- 
ticalement comme cela se fait tres frequemraent. soit 
au moment de Pentree ou de la sortie de ses inter- 
calaires dans les embaliages, soft lorsqu'on utilise le 
presentoir pour la mise en rente des objets. 

A fa figure 6, le mode 22, qui.presente une ca- 
vite centrale 23 de forme sensiblement cylindro- 
tronconique, est muni de deux pastilles 24 et 25 
diametralement opposees et qui sont pJacees sur les 
parties en surepaisseur du moule. 

Comme precedemment. lorsqu'on descend sur ce 
moule muni de ses inserts 24 et 25. une feuille 
plastique deformable a chaud 26, celle-d prend 
exactement la forme du moule. les deux inserts 
obligent ia feuille a former deux redents 26a et 
266. Apres demouiage, la feuille affecte la forme 
representee en plan a la figure 9. 

Dans ce qui precede, on a indique que les inserts 
poses sur les parties en relief du moule pouvaient 
etre realises en papier ou en carton, mais ces inserts 
peuvem egalement etre realises en toute matiere 
convenable et en particulier, en matiere plastique 
plus rigide que celle constituant fa feuille raoulee, 
par exemple en une matiere plastique se deforciant 
a une temperature tres superieure a ccfle de la 
feuille. Les inserts peuvent element etre realises 
en carton bakelise, en carton rigkJifie par tous pro- 
cedes, en fibro-ciment et meme en feuiUes metal- 
iiques, Dans certains cas, ces inserts peuvent compor* 
ter, sur Tune de leurs faces, un produit ou un re- 
vetement facilitant leur adhesion temporaire sur 
les surfaces superieures du moule, par exemple un 
produit collant ou meme lorsqu'on utilise de* inserts 
metalliques, ceux-ci peuvent etre legerement aiman- 
tes afin de se main ten ir fixement sur les parties 
superieures du moule surtout lorsqu'on desire ob- 
tenir des contre-depouilles import antes. necessitant 
la mise en place d'inserts disposes tres en surplomb 
par rapport aux bords superieurs du moule. 

La face superieure des inserts peut comporter 
egalement des inscriptions diverse?, publicitaires ou 


indiquant le mode d'eraploi ou le* precautions a 
prendre pour le deballage de 1'objet ou son expo- 
sition. Dns ce dernier cas. la feuille plastique doit 
etre transiucide ou transparente, afin de permettre 
uae lecture aisee des inscriptions portees par les 
inserts. 

On a decrit ci-dessus Ia formation des presentoirs 
ou des feuilles intercalaires demballage par defor- 
mation sous {'influence de la chaleur et de la pres- 
sion. mais on peut egalement utiliser d'autres pro- 
cedes de moulage, par exemple, le procede de mou- 
lage sous vide. Dans ce cas, le moule est muni 
de canaux 27 pennettant de faire le vide entre la 
feuille a mouler et Ia surface superieure de cheque 
erapreinte de moule. 

D'autres modifications peuvent d'ailleurs etre ap- 
portees aux formes des realisation, donnees a titre 
aexempies, sans sortir du cadre de finvention. 

R£SUM£ 

L'invention a pour ohjet : 

I. Ln procede de fabrication d'objets en contre- 
depouiMe, remarquable notamment par les caracte- 
ristiques suivantes, considerees separement ou en 
combinaisons : 

1° On utilise un mode simple presentant une ou 
plusieurs erapreintes sur les parties en relief des- 
queues on place des inserts de largeur superieure 
aux parties en relief du moule sur tout ou partie de 
celles-cL puis on applique la feuille destinee a 
former remballage qui se deforme sur le moule 
et sur les inserts; lorsque le tonnage est termine on 
demoule la feuille, les inserts restant a Tinterieur 
des alveoles ainsi formes dans la feuille et deli- 
mitant des espaces comportam des elargissements 
pennettant de maintenir des produits divers dans 
ces. alveoles; 

2° Les inserts sont constitues par uue matiere 
plus rigide que la feuille a former; 

3 ° Le ^. in5ert5 » <I U * peuvent avoir toute forme 
appropriee. sont realises en carton, en carton bake- 
lise. en matiere plastique, en metal; 

4* Les inserts component sur une de leurs 
faces, un revetement pennettant de les faire adhe- 
rer legerement sur les parties en relief du moule; 

5° Les inserts sont realises en matiere magne- 
tique de faeon a etre tenue legerement sur le* 
parties en relief du moule, lorsque celui-ci est metal- 
lique. 

II. A titre de produits industries nouveaux, fes 
presentoirs et emballages divers obtenus a Taide 
du procede decrit aux alineas ci-dessus. 

Jacques Robert Nicolas DUBOIS 

Par procaratiib . 
Cabinet Madkot 
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